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IED Threat Consistency and Predictability in Fallujah: A ‘Simple Model’ for Clearance by Wilkinson  [ from page 7 ]
1. Fallujah is located in the center of the map, bordered on the west by the Tigris River. Baghdad lies approximately 65 km to the east, the 
direction of approach for an Iraqi Security Force advance.
2. UNMAS (Iraq) IMSMA database.
3. IMSMA is the UNMAS Information System for Mine Action and is the repository of all data and reporting on EH within (in this case) 
the Iraqi area of operations.
4. UNMAS (Iraq) IMSMA database.
5. Ibid.
6. Taken from: https://iedawareness.com/2017/12/15/improvised-switches-found-in-libya/ accessed on 3 Feb 19.
7. For further details on this detector see https://www.minelab.com/mea/metal-detectors/countermine-detectors/f3-compact.
IEDs and Urban Clearance Variables in Mosul: Defining Complex Environments by Wilkinson [ from page 13 ]
1. For comparison, see “IED Threat Consistency, Predictability Suggest a ‘Simple’ Model for Clearance.”
2. United Nations Joint Analysis Unit.
3. Abu Hasan al-Muhaji, ISIS spokesperson. 18 March 2019. Message urging Sunnis in Syria and Iraq to join the “Caliphate,” and the and 
the supporters of the group abroad are called to launch attacks on “infidels.” Analysts interpret his quote, “The capital of the Caliphate, 
Baghdad, will never be Shiite” as an indication that the focus of the group will continue to be on Iraq. Translated read-out by UNAMI 
Joint Analysis Unit, Baghdad.
4. Ibid.
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which required another attack. The results of this event are 
potentially more dangerous than the state of the ERW as it is 
initially found, requiring more care to find and expose com-
ponents. This situation is less likely when using explosives.
PTAB 2.5M. The nose fuze, main filling, and base detona-
tor may react independently with up to three separate explo-
sions heard after one attack. The longest time observed from 
the first to the last explosion on one event was seven minutes, 
but the typical period was two to four minutes. They generally 
low ordered as did most shaped charge munitions. 
CONCLUSION
Thermite systems are a useful option for operators. There 
are plenty of idiosyncrasies to its use, and hopefully the points 
in this article will allow those using it in the future to improve 
safety and efficiency issues. In any country, it is probable that 
there will be circumstances in which thermite is not appropri-
ate. If these issues are identified then development of further 
non-explosive techniques to deal with such problems will lead 
to operators relying less on HE. This will, in contexts such as 
Yemen and Syria, as well as many other places in the future, 
give significant benefits in terms of operational reach. Further 
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engagement with manufacturers, development of new tech-
niques, and support from donors should increase the effec-
tiveness of the use of thermite. 
See endnotes page 63
The authors would like to thank Suzanne Richards of 
Rendsafe and Gary Fenton of Disarmco for providing addition-
al information.
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5. Geneva International Centre for Humanitarian Demining. n.d. “Information Management System for Mine Action (IMSMA).” Accessed 24 May 
2019. https://bit.ly/2HRt48N. 
6. The figures quoted here reflect data on the IMSMA database through 31 January 2019.
7. The figures quoted here reference all of Mosul but mostly relate to west Mosul.
8. Conflict Armament Research. April 2018. “Islamic State Recoilless Launcher System.” https://bit.ly/2Kt6wvO.
9. United Nations Mine Action Service. “Activities at Al Shifa Hospital Complex, West Mosul.” 8 October 2017. 
10. ISIS. September–November 2017. Twitter video, link has been removed.
11. An UNMAS reconnaissance mission to Hawija in September 2018 allowed UNMAS technical personnel very limited access to the Hawija Technical 
Institute, a former ISIS weapon manufacturing facility. A visual examination of an ISO container on the site revealed what appeared to be a col-
lection of ‘washing machine’ type mechanical timers in a box along with other IED components. No items could be removed, and further techni-
cal information is not available.
12. IMAS 09.31 Improvised Explosive Device Disposal. February 2019. https://bit.ly/30KdXGP.
13. IMAS 09.31 Improvised Explosive Device Disposal. February 2019, Section 7.1. https://bit.ly/30KdXGP.
14. IMAS 09.31 Improvised Explosive Device Disposal. February 2019. https://bit.ly/30KdXGP.
15. United Nations. United Nations Improvised Explosive Device Disposal Standards. May 2018. https://bit.ly/2WuXZkU.
The Impact of Landmines and Explosive Remnants of War on Food Security: The Lebanese Case By Garbino  [ from page 21 ]
1. The terms, definitions, and abbreviations used in this paper conform to the UN, ‘IMAS 04.10: Glossary of Mine Action Terms, Definitions and 
Abbreviations’ (United Nations Mine Action Service, August 2014).
2. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Landmine Monitor 2018’. Austria: Landmine & Cluster Munition 
Monitor, December 2018.
3. Westing, Arthur H. Explosive Remnants of War: Mitigating the Environmental Effects. London, United Kingdom: Taylor & Francis, 1985.
4. Lawrence, Michael J., Holly L.J. Stemberger, Aaron J. Zolderdo, Daniel P. Struthers, and Steven J. Cooke. ‘The Effects of Modern War and Military 
Activities on Biodiversity and the Environment’. Environmental Reviews 23, no. 4 (December 2015): 443–60. https://doi.org/10.1139/er-2015-0039.
5. United States of America. ‘FM 20-32: Land Mine Warfare’. Department of the Army, May 1959.
6. Gunawardana, Harshi, Dammika A. Tantrigoda, and U. Anura Kumara. ‘Humanitarian Demining and Sustainable Land Management in Post-
Conflict Settings in Sri Lanka: Literature Review’. Journal of Management and Sustainability 6, no. 3 (30 August 2016): 79. https://doi.org/10.5539/
jms.v6n3p79.
7. Berhe, Asmeret Asefaw. ‘The Contribution of Landmines to Land Degradation’. Land Degradation & Development 18, no. 1 (January 2007): 1–15. 
https://doi.org/10.1002/ldr.754.
8. Sharma, Neeru. ‘Landmines in Afghanistan and Environmental Degradation’ 15, no. 1 (2011): 16.
9. Geneva International Centre for Humanitarian Demining. ‘“Do no harm” and mine action: Protecting the environment while removing the 
remnants of conflict’. Presented at the Peacebuilding and Environmental Damage in Contemporary Jus Post Bellum Seminar organised by the 
University of Leiden, 11 and 12 June 2014.
10. 10. Andersson, Neil, Cesar Palha da Sousa, and Sergio Paredes. ‘Social Cost of Land Mines in Four Countries: Afghanistan, Bosnia, Cambodia, 
and Mozambique’. British Medical Journal 311, no. 7007 (1995): 718–21.
11. Gray, Bruce. ‘Landmines: The Most Toxic and Widespread Pollution Facing Mankind’, 9. Sydney, Australia: International Campaign to Ban 
Landmines and University of Sydney, 1997.
12. Roberts, Shawn, and Jody Williams. After the Guns Fall Silent: The Enduring Legacy of Landmines. 1st edition. Washington, D.C: Oxfam 
Publications, 1995.
13. Abdenur, Adriana Erthal. ‘Mine Action and Confidence-Building: Harnessing Trust for Conflict Prevention in Colombia’. Instituto Igarapé (blog), 
26 December 2017. https://igarape.org.br/en/mine-action-and-confidence-building/.
14. Miller, Jesse W. ‘Forest Fighting on the Eastern Front in World War II’. Geographical Review 62, no. 2 (April 1972): 186. https://doi.org/10.2307/213212.
15. Troll, Karen. ‘The Impact of Anti-Personnel Landmines on the Environment’. Geneva, Switzerland: United Nations Institute for Disarmament 
Research, 2000.
16. United Nations. ‘IMAS 09.50: Mechanical Demining’. United Nations Mine Action Service, June 2013.
17. United Nations. ‘IMAS 09.11: Battle Area Clearance (BAC)’. United Nations Mine Action Service, June 2013.
18. Pastro, Louise A., Christopher R. Dickman and Mike Letnic. ‘Burning for biodiversity or burning biodiversity? Prescribed burn vs. wildfire im-
pacts on plants, lizards, and mammals’. Ecological Applications 21, no. 8 (December 2011): 3238-3253.
19. Pichtel, John. ‘Distribution and Fate of Military Explosives and Propellants in Soil: A Review’. Research article. Applied and Environmental Soil 
Science, 2012. https://doi.org/10.1155/2012/617236.
20. Orehovec, Zvonko, Svetozar Musić, Ladislav Palinkaš, Slobodan Miko, Mira Ristić, and Slavko Bokan. ‘Danger of Land Mines, Unexploded Shells, 
and Environmental Consequences of the Recent War on the Territory of the Republic of Croatia’, 1. Washington D.C., United States, 1998.
21. Hardin, Garrett. ‘The Tragedy of the Commons’. Science 162, no. 3859 (1968): 1243–48.
22. Anderson, Mary B. Do No Harm: How Aid Can Support Peace - or War. Lynne Rienner Publishers, 1999.
23. Hurtubia Torres, Jaime, and Jutta Neitzel. ‘Dependency Traps in Self-Targeting Food Aid Programs’. Review of Development Economics 21, no. 4 
(November 2017): e147–74. https://doi.org/10.1111/rode.12320.
24. Government of Lebanon. ‘Lebanon Mine Action Center Annual Report 2011’. Beirut, Lebanon: Lebanon Mine Action Center, 2011.
25. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2001’. Landmine & Cluster Munition 
Monitor, 2002.
26. United Nations. ‘Mine Action in Lebanon: A Review of the Lebanon National Mine Action Programme and UNDP Support to Mine Action in 
Lebanon, Final Report, September 2011’. Beirut, Lebanon: United Nations Development Programme, September 2011.
27. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2017’. Landmine & Cluster Munition 
Monitor, 2018.
28. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2018’. Landmine & Cluster Munition 
Monitor, 2019.
29. Mines Advisory Group. ‘Cluster Munition Contamination in Lebanon’. Beirut, Lebanon: British Embassy in Beirut & Mines Advisory Group, 2014.
30. Hamade, Kanj and Ilina Srour. ‘Socio-economic benefits of mine action in Lebanon: a case study for sustained support’. Beirut, Lebanon: Lebanon 
Mine Action Centre & United Nations Development Programme, 2019.
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31. Partow, Hassan. ‘Environmental Impact of Wars and Conflicts’. In Arab Environment: Future Challenges, 159–72. Beirut, Lebanon: Arab Forum 
for Environment and Development, 2008.
32. Darwish, Ragy, Nadim Farajalla, and Rania Masri. ‘The 2006 War and Its Inter-Temporal Economic Impact on Agriculture in Lebanon’. Disasters 
33, no. 4 (n.d.): 629–44. https://doi.org/10.1111/j.1467-7717.2008.01091.x.
33. United Nations. ‘Lebanon: Post-Conflict Environmental Assessment’. Nairobi, Kenya: United Nations Environment Programme, January 2007.
34. Roberts, Rebecca. ‘The Legacy of War: Unexploded Cluster Munitions in Southern Lebanon’. In Challenging Post-Conflict Environments: 
Sustainable Agriculture, 77–87. Routledge, 2016.
35. Zeidan, Sami. ‘Can Abundance and Scarcity Clash? Environmental Security in Lebanon’s Second Republic’. Alternatives: Turkish Journal of 
International Relations 4, no. 4 (2005). http://alternatives.yalova.edu.tr/article/view/5000159585.
36. Khalaf-Kairouz, Layla. ‘Post Wars Solid Waste’. Waste Management 68 (1 October 2017): 1–2. https://doi.org/10.1016/j.wasman.2017.09.006.
37. Government of Lebanon. ‘Preliminary Estimate of the Damage Caused by July 2006 War’. Beirut, Lebanon: Council for Development and 
Reconstruction, 2006.
38. Government of Lebanon. ‘Lebanon Mine Action Strategy (2011-2020)’. Lebanon Mine Action Center, 2011.
39. Sattout, E. J., P. D. S. Caligari, and S. N. Talhouk. ‘Perspectives for Sustainable Management of Cedar Forests in Lebanon: Situation Analysis and 
Guidelines’. Environment, Development and Sustainability 10, no. 1 (1 February 2008): 107–27. https://doi.org/10.1007/s10668-006-9041-8.
40. Masri, Rania. ‘Development—at What Price? A Review of the Lebanese Authorities’ Management of the Environment’. Arab Studies Quarterly 21, 
no. 1 (1999): 117–34.
41. Government of Lebanon. ‘National Mine Action Standards’. Lebanon Mine Action Center, 2010.
42. Busby, Chris, and Dai Williams. ‘Evidence of Enriched Uranium in Guided Weapons Employed by the Israeli Military in Lebanon in July 2006: 
Preliminary Note’. Research Note. Beirut, Lebanon: Green Audit, 20 October 2006.
43. Bou Kheir, R., B. Shomar, M.B. Greve, and M.H. Greve. ‘On the Quantitative Relationships between Environmental Parameters and Heavy Metals 
Pollution in Mediterranean Soils Using GIS Regression-Trees: The Case Study of Lebanon’. Journal of Geochemical Exploration 147 (December 2014): 
250–59. https://doi.org/10.1016/j.gexplo.2014.05.015.
44. Government of Lebanon. ‘Lebanon Mine Action Center Annual Report 2016’. Beirut, Lebanon: Lebanon Mine Action Center, 2016.
45. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2016’.  Landmine & Cluster Munition 
Monitor, 2017.
46. United Nations. ‘Live Animals Dataset’. Food and Agriculture Organization, 5 July 2018. http://www.fao.org/faostat/en/#data/QA.
47. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2014’.  Landmine & 
Cluster Munition Monitor 2015.
48. Government of Lebanon. ‘Lebanon Mine Action Center Annual Report 2013’. Beirut, Lebanon: Lebanon Mine Action Center, 2013.
49. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2000’.  Landmine & Cluster Munition 
Monitor 2001.
50. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2002’.  Landmine & Cluster Munition 
Monitor, 2003.
51. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2003’. Landmine & Cluster Munition 
Monitor, 2004.
52. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2004’.  Landmine & Cluster Munition 
Monitor, 2005.
53. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2005’.  Landmine & Cluster Munition 
Monitor, 2006.
54. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2006’.  Landmine & Cluster Munition 
Monitor 2007.
55. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Mine Action Report 2007’. Landmine & Cluster Munition 
Monitor, 2008.
56. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2009’. Landmine & 
Cluster Munition Monitor, 2011.
57. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2010’. Landmine & 
Cluster Munition Monitor, 2011.
58. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2012’. Landmine & 
Cluster Munition Monitor, 2013.
59. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2013’. Landmine & 
Cluster Munition Monitor, 2014.
60. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2015’. Landmine & 
Cluster Munition Monitor, 2016.
61. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Casualties and Victim Assistance Report 2017’. Landmine & 
Cluster Munition Monitor, 2018.
62. Fares, Youssef, and Jawad Fares. ‘Anatomical and Neuropsychological Effects of Cluster Munitions’. Neurological Sciences 34, no. 12 (December 
2013): 2095–2100. https://doi.org/10.1007/s10072-013-1343-7.
63. International Campaign to Ban Landmines – Cluster Munition Coalition. ‘Lebanon Support to Mine Action Report 2012’. Landmine & Cluster 
Munition Monitor, 2013.
64. United Nations. ‘Joint Assessment Mission Report’. Beirut, Lebanon: United Nations Mine Action Service, 7 June 1999.
65. United Nations. ‘Overview of Food Security Situation in Lebanon’. Beirut, Lebanon: Food and Agriculture Organization, July 2015.
Iraq: A Photo Essay by Sutton [ from page 27 ]
1. MAG, Iraq. Accessed 25 June 2019. http://bit.ly/2YdqkJY. 
Ammunition Stockpile Management: A Global Challenge Requiring Global Responses by Allgaier and Paunila  [ from page 37 ]
1. “Unplanned explosions at Munitions Sites.” Small Arms Survey (2018).  https://bit.ly/1Dc5SZv. Accessed 24 May 2019. 
3
JOURNAL: Endnotes
Published by JMU Scholarly Commons, 2019
ISSUE 23.2 @ JULY 2019 63
2. Gobinet Pierre (2014), ‘Countdown to Catastrophe: The Mpila Ammunition Depot Explosions’ in Small Arms Survey, Small Arms Survey 2014 
(Cambridge: Cambridge University Press), pp. 145-146.
3. Geneva International Centre for Humanitarian Demining (2018). The State of Play in Safe and Secure Management of Ammunition, (Geneva: 
GICHD).
4. Small arms and light weapons. Report of the Secretary-General, S/2015/289 (27 April 2015). United Nations, Security Council. https://undocs.
org/S/2015/289. Accessed 24 May 2019. 
5. “Ammunition.” UNODA. https://bit.ly/2JDl2Ux. Accessed 9 May 2019. 
6. “Securing our Common Future: An Agenda for Disarmament.” United Nations. Accessed 24 May 2019. https://bit.ly/2D1FniQ. 
7. “A Guide to Developing National Standards for Ammunition Management.” UNODA, UN SaferGuard (2019). https://bit.ly/2JCtfIi. Accessed 9 
May 2019. 
8. “Critical Path Guide to the International Ammunition Technical Guidelines.” UNODA, UN Saferguard, 2019. https://bit.ly/2YIkyQc. Accessed 
24 May 2019. 
9. “A Guide to Developing National Standards for Ammunition Management.” UNODA, UN Saferguard, 2019. https://bit.ly/30DsbJL. Accessed 24 
May 2019. 
10. “Utilizing the International Ammunition Technical Guidelines in Conflict-Affected and Low-Capacity Environments.” UNIDIR, UN SaferGuard, 
2019. https://bit.ly/2JDymIh. Accessed 24 May 2019. 
11. “Ammunition Management Advisory Team.” AMAT. Accessed 24 May 2019. http://amat.org
More Bang for their Buck: Enhancing the Sustainability of Surplus Ammunition Destruction Programs by Farha, Krötz, and Mohammed 
[ from page 42 ]
1. For the purpose of this article we follow definition of ammunition defined by the MOSAICs. Ammunition is therefore considered as „the complete 
round or its components, including cartridge cases, primers, propellant powder, bullets or projectiles, that are used in small arms or light weapons” 
including “cartridges (rounds) for small arms and light weapons; explosive shells, grenades and missiles for light weapons; and mobile containers 
with missiles or shells for anti-aircraft and anti-tank systems.” MODULAR SMALL-ARMS-CONTROL IMPLEMENTATION COMPENDIUM 
(MOSAICS). https://bit.ly/2R2DuXh. Accessed on 10.06.2019.
2. Small Arms Survey, “Unplanned Explosions at Munitions Sites”, Accessed on 10.05.2019, https://bit.ly/2MCuLN6.
3. “Bamako Declaration on an African Common Position on the Illicit Proliferation, Circulation and Trafficking of Small Arms and Light Weapons 
Article”, Accessed on 10.05.2019, https://bit.ly/2IzFr9M.
4. “ECOWAS Convention on Small Arms and Light Weapons, Their Ammunition And Other Related Materials,” Accessed on 10.05.2019, https://bit.
ly/1wPPgSM.
5. Central African Convention for the Control of Small Arms and Light Weapons, their Ammunition and all Parts and Components that can be used 
for their Manufacture, Repair and Assembly”, Accessed on 10.05.2019, https://bit.ly/2MDtuVS.
6. “The Nairobi Protocol for the Prevention, Control and Reduction of Small arms and Light Weapons in the Great Lakes Region and the Horn of 
Africa”. Accessed on 10.05.2019, https://bit.ly/2K8Zy1W. 
7. “International Technical Guidelines 10.10 - Demilitarization and destruction of conventional ammunition,” accessed on 10.05.2019, https://bit.
ly/2WuIy86.
8. Elvan Isikozlu, Matthias Krötz and Claire Trancart, “Crossing the Fence: Challenges of Operationalizing PSSM,” The Journal of Conventional 
Weapons Destruction 21, no. 3 (2017): 17–19.
9. As required by several international treaties, e.g., the Ottawa Convention.
Key Performance Indicators and HMA, Time to Standardize? by Evans and Hewitson [ from page 46 ]
1. IMAS 07.14 Risk Management in Mine Action and ISO 9000:2015 Quality management systems – Fundamentals and vocabulary
2. It should not be thought that no attention had previously been paid to increasing the efficiency of survey and clearance operations or of linking 
mine action more clearly to development outcomes, but such efforts had not resulted in the formal adoption of methods, policies and procedures. 
Efforts to improve understanding of the links between the outputs of mine action and the outcomes that result are ongoing. Further efforts to ex-
plore the identification and adoption of KPIs relevant to outcomes are important but are not covered in this paper.
3. “Convention on the Prohibition of the Use, Stockpiling, Production and Transfer of Anti-Personnel Mines and on Their Destruction,” AP Mine 
Ban Convention, accessed 29 May 2019, https://bit.ly/2kHbzf0.
4. In Colombia, NGOs working to clear sites containing very low numbers of improvised landmines experienced m2/mine figures in the hundreds of 
square meters per mine in areas where it was possible to speak to the explosivistas who originally laid the mines as opposed to thousands of square 
meters in areas without access to such knowledge. [GICHD discussions as part of the Colombia landmine Ageing study]
5. As described in IMAS 07.12 Quality Management in Mine Action and 07.40 Monitoring of Mine Action Organisations
6. The question of how to encourage openness and transparency within improvement systems is fundamental to much of quality management in gen-
eral. The degree to which HMA management systems are punitive, rather than supportive, impacts upon many aspects of quality and safety man-
agement as well as the way in which organizations view indicators as either helpful elements within a package of tools to help them improve, or as 
sticks with which they will be beaten.
7. Protocol V of the Convention on Certain Conventional Weapons defines ERW as either UXO or AXO. Correct reporting should reflect this impor-
tant distinction, not only for reporting purposes but also to enable databases to be used as risk management tools.
Practical Notes on the Application of Thermite Systems in Mine Action by Syfret and Cooper [ from page 56 ] 
1. Patel, Divyakant (2009) “Proper Usage of Torch Systems for In-Situ Landmine Neutralisation for Humanitarian Demining, The Journal of ERW 
and Mine Action: Vol 13 : Iss. 1, Article 43 https://www.gichd.org/fileadmin/GICHD-resources/rec-documents/DeflagrationPatel.pdf. Note that 
the melting point of steel is in the region of 1510° (ww.steelforge.com).
2.  https://www.unitednuclear.com/thermiteinfo.pdf states “a temperature of over 3,000 degrees F°
3.  It is noted, however that he addition of aluminium to an explosive mixture will increase the heat generated on decomposition and make the mix 
more sensitive.
4.  The Disarmco BHD8 and Dragon Mk8 documentation used as an example.
5.  Costs of various systems from various manufacturers.
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